INTRODUCTION
Corrosion is well defined as the destructive attack on a material by reaction with its environment. Corrosive damage affects all industries, communities and, therefore, all men, without a group to feel responsible to invest in research programs of benefit to all. Knowing the corrosion behavior (attack speed, type of corrosion, rate of corrosion, penetration index etc.) materials in different environmental conditions, it is a condition preliminary to applying a corrosion control methods or selecting a material suitable for specific environmental conditions but define precise control factor is not always possible. The term 'corrosion aqueous' describes most problems encountered in contact with sea water not only comprehensive and evolving how corrosion due to exposure ships and many other types of steel structures in atmospheric action or saline corrosion.
Corrosion of materials in marine environments is dependent on various factors such as material composition, pH, salinity, temperature, oxygen content, seawater chemistry, microbiological organisms, surface roughness, pollution and contamination, etc. Corrosion performance is not always the determining factor when selecting materials even for aggressive marine conditions. The large range of alloys available has been developed as much for mechanical and physical properties as for corrosion characteristics [1 -4] . Carbon steels generally presents surface defects, such as grain boundaries and inclusions, which are the preferred sites for the initiation of pitting corrosion [5, 6] . Galvanized steel is widely employed in numerous engineering applications due to its resistance to corrosion. This improved corrosion behavior is given by the zinc coating in two steps: first, acting as physical barrier, and secondly, providing galvanic protection [7, 8] .
In practical, problems of corrosion it is important to know the real speed with which the process is carried. If the corrosion process has a very low rate of progress may be considered material is corrosion resistant. Corrosion can be judged quantitatively by calculating corrosion rate by gravimetric method [9 -11] . Index weight is the most common way of expressing corrosion can be increased weight of the sample, through the formation of corrosion products (oxidation of metals) that remain adherent to metal or symbolize weight loss when corrosion products can be removed from the surface. Index weight introduces errors in gravimetric determination, because not knowing the exact chemical composition of corrosion products. The index used is therefore corresponds to weight loss, whose accuracy depends on the complete removal of corrosion products [12] . In literature exists reports about the mechanical properties of steels DX51D and S220GD, but investigation about corrosion behavior of these types of steel are limited [13] . In this paper, the corrosion behavior of carbon steel DX51D (continuously hot-dip coated strips and sheets of low carbon steel for cold forming) and conventional hot-dip galvanized steel S220GD (continuously hot-dip coated strips and sheets of structural steel) was studied. Corrosion parameters such as corrosion rate and penetration index for carbon steels in 5% HCl solution, 5% NaOH and 0.5M NaCl were determined from weight loss measurement data.
Corrosion stability coefficient of steel tested samples was evaluated function penetration index.
MATERIALS AND METHODS
Weight loss measurements were cared out on the steel tested samples abraded with different emery papers (grade 800, 1000 and 1200), washed with double distilled water, rinsed with ethanol and acetone, and then dried at room temperature. After weighing accurately, the specimens were immersed in beakers contained 250mL with 5 % NaOH, 5 % HCl and 0.5 M NaCl. After each immersion time (3, 7, 14, 21 and 28 days) the specimens were removed, polish with emery papers, washed in double distilled water, degreased with acetone, dried in warm air and reweighed. In order to obtain good reproducibility, experiments were carried out in triplicate. The chemical composition of steel DX51D and steel S220GD are given in Table 1 and Table 2 For preparing corrosive solutions 5% HCl, 5% NaOH and 0.5M NaCl it were used dilution of AR grade 35% HCl with distilled water, sodium hydroxide (NaOH, Merck, 99%) and sodium chloride (NaCl, Merck, 99%). From the initial and final weights of the samples, the loss of weights, the corrosion rate (g/m 2 ·h) and penetration index (mm/year) were calculated with the following equation [14, 15] :
where mf is final weight of sample tested, mi is initial weight of sample tested, ∆m is the loss of weight (g), S is area of the samples tested (m where P is penetration index, 24 represents hours on a day, 365 days number from an year, 1000 is the conversion factor of units; ρ is density of tested materials (ρ = 7.87 g/cm 3 ). From values of corrosion rate and penetration index of tested samples in different corrosive solutions it was evaluated corrosion tendency of steels DX51D and S220GD using corrosion stability coefficient values [16] . Figure 1 and Figure 2 presents the corrosion rate and penetration index of steel types DX51D and S220GD after 3 days of immersion in 5 % NaOH, 5 % HCl and 0.5 M NaCl. The values of corrosion rate after 7 days of immersion are smaller than after 3 days, maybe because on the surfaces of steel appear oxides or other compounds that have an anticorrosion effect. Figure 5 and Figure 6 present the corrosion rate and penetration index of tested steel after 14 days of immersion in corrosive solutions. ·h for steel sample S220GD. The values obtained for corrosion rate and penetration index for DX51D in 5 % NaOH and 0.5 M NaCl and for S220GD in 5% NaOH were close values. Figure 9 and Figure 10 presents the corrosion rate and penetration index of steel types DX51D and S220GD after 28 days of immersion in 5 % NaOH and 0.5 M NaCl. From the values of penetration index founded for all tested samples it was evaluate the corrosion tendency of carbon steel DX51D and hot-dip galvanized steel S220GD in 5 % NaOH, 5 % HCl and 0.5 M NaCl solutions. The results are presented in Table 1 . The carbon steel DX51D has a medium corrosion resistance in 5 % NaOH, the value of corrosion stability coefficient is 7 after 3 days and decrease to 6 after 28 days of immersion. In 5 % HCl corrosion stability coefficient is 9 after 7 days, decrease to 8 after 28 days of immersion so that it can be concluded that DX51D has a lower corrosion resistance in acid medium. A better corrosion resistance for this type of steel was recorded in 0.5 M NaCl solution. In 3 days the steel is stable to corrosion with a corrosion stability coefficient equal with 5, but in 28 days stability decrease, the value of corrosion stability coefficient became 6 and steel DX51D present a medium corrosion resistance in saline solution.
RESULTS AND DISCUSSION
For conventional hot-dip galvanized steel S220GD it was observed that corrosion stability coefficient in 5 % NaOH was 6 for 21 days of immersion and decrease to 5 after another one weak. From these values it can conclude that steel S220GD has a medium corrosion resistance after 21 days of immersion in 5 % NaOH and become stable, resistant to corrosion in 28 days. In 5 % HCl solution the corrosion stability coefficient is 9 after 7 days and 8 after 28 days, so that this type of steel has a lower corrosion resistance in 5 % HCl solution in tested period of time. In saline environment steel S220GD has a value of corrosion stability coefficient equal with 6 on entire period of time. It can be concluded that steel S220GD has a medium corrosion resistance in 0.5 M NaCl for 28 days of immersion. For further works the authors intends to analyze the morphological aspects of the steel tested samples surfaces in 28 days of immersion in 5 % NaOH, 5% HCl and 0.5 M NaCl. Another investigation intends to identify and quantify the corrosion products after different time of immersion in corrosive solutions.
CONCLUSIONS
After 3 days of immersion in corrosive solutions carbon steel DX51D and conventional hot-dip galvanized steel S220GD has a higher corrosion rate in 5 % HCl. A good corrosion resistance after 3 days was found for steel DX51D in 0.5 M NaCl. In 7 days of immersion it was observed the same corrosion behaviour in 5% HCl and a high value of corrosion rate for steel DX51D in basic solution.
Corrosion behaviour in 5 % HCl maintains the same after 14 days of immersion. It was found a higher corrosion rate of steel S220GD in 0.5 M NaCl. For another samples tested in corrosive solutions the values of corrosion rate were very close. Steels DX51D and S220GD were totally corroded after 21 days of immersion in 5 % HCl. In others corrosive solutions the corrosion rate has close values with a high value in 0.5 M NaCl for steel S220GD. After 28 days of immersion it was observe a higher corrosion rate for steel S220GD in 0.5 M NaCl solution. For other samples tested in different corrosive solutions the corrosion rate has close values.
From the values of corrosion stability coefficient it could be conclude that a medium corrosion resistance was found for carbon steel DX51D and hot-dip galvanized steel S220GD in 5 % NaOH and 0.5 M NaCl.
